Materials and Methods
Millipore water (18.2 MΩ) was used as the solvent throughout. 5 mM H 2 PdCl 4 solution was prepared by dissolving 22.25 mg PdCl 2 in 25 mL 10 mM HCl solution.
Synthesis of Ag-Pd alloy nanoparticles (NPs). For the synthesis of Ag-Pd alloy NPs, a given volume of 5 mM AgNO 3 and 0.155 mL 38.8 mM ascorbic acid were added to 3 mL 16 mM CTAB solution. After thorough mixing, 90 µL 5 mM H 2 PdCl 4 was introduced. The solutions were mixed well and left on the shaker overnight. 10 µL, 22.5 µL, 38.6 µL, 60 µL, 90 µL, 135 µL, and 210 µL of 5 mM AgNO 3 were used to prepare precursor mixtures with Ag atom% of 10%, 20%, 30%, 40%, 50%, 60% and 70% respectively.
Synthesis of Au-Pt alloy NPs.
The preparation of Ag-Pt alloy NPs was similar to the preparation of Ag-Pd NPs except that H 2 PdCl 4 in the growth solution was replaced by H 2 PtCl 6 , and the reaction time was extended to one week. In particular, a given volume of 5 mM AgNO 3 and 0.155 mL 38.8 mM ascorbic acid were added to 3 mL 16 mM CTAB solution. After thorough mixing, 90 µL 5 mM H 2 PdCl 4 were added. The solutions were well mixed and left on the shaker overnight. 10 µL, 22.5 µL, 38.6 µL, 60 µL, 90 µL, 135 µL, and 210 µL of 5 mM AgNO 3 were used to prepare precursor mixtures with a Ag atom% of 10%, 20%, 30%, 40%, 50%, 60% and 70% respectively. Figure S4 . Plot of EDX and XPS measurements of Ag atom% in Ag-Au NPs (the experimentally measured values are also given in Table S4 ) against the Ag content in the growth solution.. The Ag atom% in the Au-Ag NPs are nearly constant regardless of the Ag + concentration in the growth solution. The Ag atom% measured by XPS were higher than those measured by EDX indicating a core-shell structure. Figure S5 . Plot of Ag atom% (measured by EDX) in Ag-Pt and Ag-Pd alloy NPs (the experimentally measured values are also given in Table S5 ) versus reaction conditions which differed by capping agent or additive concentration. Reference condition: [CTAB] = 16 mM, [HCl] = 0 mM, [NaBr] = 0 mM. All reactant concentrations were the same as the reference condition unless specified.
